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1020020050072 %% 2002/10/24 

*Vje*11 ^ ^ y J"^# ^l^-W. 7}# #<*f| 

W^8: iE^Rr SL°\^ ^7l _SL^ ^Hl ^^<L3. JHJ; «<M^ 

A o V 7l 3Kb ^"71 nfl^^ 

£ 3d 
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1020020050072 %^ 2002/10/24 

til^^l ^ ^ ^ ^{Method for forming metal contact in 

semiconductor device} 

51 la ^ 51 lb^r ^5fl 7l^ofl o]*V 4i^>o] ^ ^Bfl ^ h 0 v^^- £ Alt.V 

2a £ 2f^r ^efl 7l^<Hl n^s}- ^^-e Aj-o] <= ^fl-g-tr ^5^1 ^>^] 

^ ^ « G V^^- £AltV ^^£#o]cf. 

£ 3a £ 3d^r it*$£\ *U ^*HH 4€- #51*11 ±7-}$} ^ &q 

£ 4^r -g- *fl2 rt].s. ti}^^ ^J-o] =.4- ^Efl ^ yVrf-^ JEA} *V 

£ 5a tfl^l £ 5c ^ £ xl]3 -*UHH 4^ #5^1 i^r^ ^ ^ ^ 

£ 6£ ^3 ^fl4 *UHH rcj-^ ti>£^l ^^>o] =4- ^ £ AltV 

£ 7a ifl*l £ 7d^r £ ^ ^ *fl5 -M^] <^H1 ^ :±i*r^ ^ ^ ^ 
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1020020050072 #^ 2002/10/24 

£ 8£r ^^l *fl6 ^Al^ofl t4^. HV^^l ^>o) ^ se« ^ h o V^ o. £A j ^j. 

£ 9^r a]-t=^ ^ ^ifl ^ yj-^ofl ^fl-g-^ ^ 5LA1 

s. io^ ^ ^ ^ ^sfl 7i#ofl o^^h avsLsfl ^^V^ ^ ^l-i- 

£ 11a ^ £ llb^ ^ f^efl 7l^o]] o^efl i*Hl H]E 

e^-o] ^BH-g- ^4- ^-^ 3.71 ^1 nf^ N + ^ P+ 7^%V^- 51 a] *V ZLEfl 

S°14. 

<12> 4i7fS] *fl2: «o Vl ?Hl ^ ^^-S, IsL^f ^Ml^Ml^ «K£*fl Ji*} 

51 ^ ^ ^ «J-«H1 ^olcf. 
<is> aVH^l ^7>^1 ji^sH af el- v]7}<£ #ol #01^-^7 oicf. cl^>o] # 

^ Hfl-id^ «1)^ <a^Kr *>Tr til*} 3.71 71- 
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1020020050072 2002/10/24 

<w> o]6j| 44 , ^-Efl^ &o r *H ^1 ^S)JE.S. ^*J- 

-8: ^^Nr 7]#^ 7fl^-ol ^_£L*1 -g-*)] 7 > £)JL ^Cf. fEtr, ^ 
c^o] l-o] #cHf|oll ic|-^ 7^S]*1 ^7} ^SL^V %r*\)7} £]JL $14. cf^l ^*fl , 

<15> 5L la ^ £ lb^r y}^} ^ iKSL^l ^ ^.Bfl ^ SAjtV 

<16> £ lal- #2^, 7}&(11) ^#(13)^ ^^si-(15)# 

^"71 ^^^(13)4 ^j=l ^ ^<a^(15) ^ 0 H1 ^4^-4(17, Ti) * e^^- ^Sj-nl- 
(19, TiN)* o.^ yflEH ^^"(21)* A oM &) EBr*Kl7)£: 

_OnlnVo.^ #7} 44-^ ^2j-SV(19)^r lb^l 25)^1 

<17> Tfl^H, #7} yfleH ^#nv ( 2i)ol ^ 7l*(ll)* RTP(Rapid Thermal 

Processing) RTA(Rapid Thermal Anneal ing)4 ^*fl ^e}-^- ^e]^H 

^(23)* ^tr4. 

<18> £ lb* , A oM yfl3<H ^r^(21) ^Hl ^71 *ti^Rr 

^^(25)^ ^*r4. A o v 7l ^^^1^(25)^- ^ J^o] GVDCchemical vapor 

deposition, sMM^*}-) ^tr 1 }. ^ v 7l ^^^1bV(25)^ CVD ^ 
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1020020050072 ^3 o^ }: 2002/10/24 

<19> =L&t\], SL la 31 S. lbofl^i E]E^ ^ E) A>o] J=(23)tt ^ ^ *V ^ ^. 

<20> £ 2a Xfl^l £ 2f^r ^5fl 7l#^l TCf^}- 3ti ^e)A>ol= S *fl-g-<£ ti>T=^ 

^ ^ y]-^^ ^£-i:ol4. 

<2i> £ 2a# , 7)^(31) ^oHl ^*(32)# ^ ^<g^-(33)-a: 

4. -S-71 ^£(32)3 ^ ^^^"(33) ^Hl afEBV(35, Co)* PVD(physical 

vapor deposition, #^7l^S]-)^* °l-g-^H ^t^. ^JI, #7l ^^-£51.(35) 
-#ofl e]eHt ^S}-^(37, TiN)# 

<22> £ 2b* %^}^ , #7] 2tE D -t(35) ^ ^B)-^- <§] 3*^(37) °1 ^g]^ 

(3D* RTPCRapid Thermal Processing) ^-g: RTA(Rapid Thermal Annealing)^ i*> 
1^31- -§-*ti ^elAlc-Hol^A]^ ^i»l-(32)o) yfrf-ofl CoSix^OQ)* ^*M=r. 

<23> £ 2c# fe*}^, ^7] CoSi x ^(39)o] 7l^;(31)# -g-^ofl ig- 

y\ #7l ^^^(32)^ ^ ^<£*i-(33) ^^-_eni- ( 3 5) ^ ^^-B]-(37)# 

-^^(^)^. °1^7fl s)^, ^^^(32)0] a>c4-ofl CoSi x e]-(39)ol £ 
Cf. ^"71 CoSi x ^(39)£r ^*J-o] ^71 nfl^] ^ofl ^>c^ C oSi 2 %^^\ 

^^Afo] envoi €^f. 

< 24 > £ 2d« %^*f^, ^-71 CoSi x ^(39)°l ^2]^ 7l^-(31)* RTP(Rapid 

Thermal Processing) RTACRapid Thermal Anneal ing)2f 2*\ ^ell- -fMfl ^ 
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1020020050072 #3 ^^>: 2002/10/24 

eHOH^Al^ ^*(32)^ y>^<Hl 3.^M. mH*}o)B.(4l, CoSi 2 )l: 

^^A>o|^(41, CoSi 2 )7> ^£ -gej^ 71^(31)^: ^th=K 

<25> S. 2e# ^-2:*]-^ , 3t§ ^ElA>o]c(41) 7 > ^ ^ 7 ] ^-^ ^ofl m| £^ 

^-(17, 43) ^ ElEf^- ^3^(45, TiN)# £*>3-^S. ^ «H tifleM ^nv (47) o_ ^ 

< 26 > £ 2 f# ^-71 wfls^^ =-4^(47) #7l ^^4(32)# *ti^<BHr + 

^lnV(49)^. Tg^^-tJ.. A> 7 j Bji^n1.(49)^. ^ o] C VD ^ *g^3M=h 

^^€^"(49)^: CVD ^^^1-71 ufl-g-ofl ^«J*(32)# ^ nfl^ ^ o}t}. 

<27> £ 2a 5. 2f^ a o v 7 i js^ve ^Afo]j= # ^-g-fl aVSSfl ^7>S] =4* ^bm ^ 

^ u o Vl ?HH, ^^"S ^^}o]E.Ul, CoSi 2 )^ ^^-is- ^^H^(TiSi 2 )iLtf 5L&^ 

(dopants)^- ^-g-^°l ^^Mi ^ *11h§- ^ 

<28> =L?-M, 5. 2a £ 2f^ ^efl^ S^S. ^e)A>o-|^i- ay£*fl ^ 

^ ^ ^ y <^£- 2*1^ ^E^ (strip ) ^^o) ^ ^ 

<29> 3*}^, £ 2a vfl^l £ 2f^ ^efl<2] *}^} ^-^ ^ w 0 V^ofl>| 3.^ 

^^-(35)^- ^ ^*\^]7\ ^^\7\ ^o\] ^eh (contact 

bottom HI 3^*1 ^^rS ^^)A|-olc ( 4 1)1 . fl«flA^ Jf?) °. ^#^^(35) 

* ^M^ 0 ) ol^Tfl £ ^^S^(35)ol ^Z)*]£\]o}*i 

(silicidation)^ 1 3t^ D -l# ^l7l*>7l ^ *V ^^}^-. HZ) 

JL, ^cfl^ ^(Cleaning) 7j-s]-£] c>| o> ^-cf. 
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1020020050072 2002/10/24 
<30> ^32^ O.JL, ^eflo] ^ ^eM tg^ tyygo. 4^|-7l nfl-^ofl 

<31> n^H, -a ol^.jl^> S}^ 7\^A -DMl^r ^^1^1 3#£lfe 

#°1^£. 2 «i^ RTP ^4 ^ ^E^(strip) ^.g- aJb^ ^ ol^ js^E ^ 
e|A>olc # ol^-*V ti> £ ^ 4i7>^ ^ ^ *H^Rr dl 514. 

<32> ^-71 7]^A 4^1 # ^*>7l ^3 ^ oflofl 4^, *3&|^ 71^ # 

^Al?^ 3.%*}^= *§^W. #71 #<Hl E]eHt ^Sj-^S. 3KV 

iM^-i: «S^*>^ #7l ^*sl w>i=Hl atl ^^a>o]^. ^/HLfe eIeHt ^e)A}oi 

^« ^^tbcf. #7] #6fl ^-7] ^-M: nfl^Rr #SiZL-I- ^^t}<^ 

*1| ^7>S] ^ ^BB^ 
<33> #7l ^nl^ ^ ^-A> ^ &o] olAl^S ^#S}^ ^Jol 

^Sfs]-(TaN)^-S. *§#^ ^ $44. #71 #e.iZL» eIeBj- ^§#^- ^-f^ #7l 

^# "oM^ ^#4 #?fl # 7] SU}^- ufl^^ #eiZL# -^AH] t§Aj^ ^ oltf. 

<34> #7l i>_^°_S. A>-g-sl^ 3tI D ^ ^ El^^-nv^. zl-zl- 5-200 A ^ 5-150A51 

^}S. *g#t!: 5^4. #7l ^.Bi^AS. AV-g-*>^ PVD CVD^(ALD 
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1020020050072 ^ 2002/10/24 

4-8-*}^ 33"*- CVD^(ALD^H 3.^t)£ oj-g-^H ^SJ- ^ 

A oM « 0 >^l^-o.S A>-g-s)^ e]eHt ^S}-^ 400~750°C^1 -H^H CVD^^-S. 

«■ ^ &3-. 

AJ-7I ^-f^ H<£eM: ^ #7l ^3^- 7}^ a]}^ ^ oicf. av 7 i 

^3^" 7]^ ^-f ^3€" 7} #3 ^Jf3 ^-71 S^V 

^ ^ <?1*1^3. ^*3^Kr ?M 3-^3^3-. 

St, ^3 3-^- 3 = ^, ^3^ ^ 0 H1 ^ ^3-§- ^ 

CVD^A^. E^Ef^-^ ^5}^ %7] ^#3 33°H -/MJ-e ^^Aj-ol^^ 
^"71 33et3 Aj-c]] E]EHr ^^-^ ^ ^"71 33^ #6fl # 7 j 

D fl^*>^ #3^-1- % ^ 3-°i a]r£^l ^3-3 ^ 

#3 SfESV, 33-^3, E]E]-^- H^nV^ ^ -t^ £o] ^ig. ^ ^ ^ 

ol ti}e^O*>l}. av 71 ^a^Zl^r ^^3, ElEBf- ^^(TiN), <S:-?-3t3-3(A1) ^ 
iM- ^3-3(TaN)°.^ *g^m ^ &3. #7l #^ZL# 33^ ^5)-nVo. S 

^•71 E}E}-^- ^5)- nl- tg^jz}. <g-^j ^T- 7 ] ^B»^g- nfl ^ ^ #3^» -g^Hl ^ ^- ^ 

#3 StMS]- ^ 33^3^- zj-z}- 5-200 A ^ 5- 150 A 3 ^flS. ^ 

514. #3 3tl^ PVD CVD^(ALD^£ 5.f0-§- ol-g-^>o^ t^^- ^ o|cf. a o v 7 } 
33^ 400~750°C3 JI^H CVD^il^. ^3-^ ^o] 
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1020020050072 ^^ Qt.}: 2002/10/24 

<39> # 7 ] ^#-g- g±= £<&n-& * ^7} ^Sl^ 7]&* ^ 9l^. #7) 

71 ^-o. ^0.0]]^ #71 71^- ol Xfl^J^ E|EBr ^2}-^ *8^*>*l 

^ <&*}ft3. ^ Slcf. 

^#^- ^ # 7 ] ^Bfl^ yj-nj- u] ^ta #ofl atS^t ^ ^7) 3t^?| #6fl 

CVD»g ElHf^- ^#^Al #7l ^-frS} y}^Hl 3 H a VE ^5lA>olcS. fg# 

A oM ElEf^- #ofl #7] nfl^Hr «}-3£^l ^7} 

ol =4* ^Hfl^- ^^cf. 

<41> #71 3tS D -l" ^ ElEf^ ^ ^ <&o) 3^«Hr %o] 

^71 ^aj^b ElB}^- ^^(TiN), ^"Itt^HAI) HL^r ^# ^gs* 

^(TaN)AS ^ ^cf. #71 #eizL# eJeJ-^- ^3^0.3. tg^^ # 7 ] b} 

El-W ^5)-^- ^1 ^"71 ^^^r nflljSRr #&]ZL# # ^ - Ol^ 

<42> #71 5 ~200A^ ^ ?H w>^^>cf. # 7 1 JS^S 

^ PVD iE^r CVD^(ALD^JE i^O-g- °l-g-*H ^ &i=K A o V 7l ElEHr ^s}-^ 

400~750°C^ i^°lH CVD^-^-S ^^-^ 3J°1 
<43> #71 5fe ^<£sM: ^^tl #71 ^e)^. 7l^ 4^^- ^ #71 

71^ Afl^ ^-fofl^ #71 ^Sl^ 71^-^1 ^JfEi ElBl-^- ^3*^) ^#7> 
*1 ^ ^ 91^]^^. ^*g*Rr 7A°] «>^^>Cf. 

<44> £fV, ^ t^Sl £ <^H 7l^r #ofl ^-^^ ^ ^cgnV^. 

^^*V ^ #7l ^Hjj^o] wj-cf ^ vfl*) #ofl ElBl-^-^ ^ #71 BlEHr 1 ^ ^M] 
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1020020050072 #^ <H*}: 2002/10/24 

# «S^tb^. ^71 ^ ^SlA>o]c ^-6fl Aj. 7 l ^Bfl^g- ufl^*}^ ^e^ZLl- ^^o} ti> 

£*fl ^ ^-fi- ^*lcf. 

<45> # 7 ] El^^ ( StS^ TB]^ ^*Kr 

Aj- 7 1 ^E-]n^ Ej^^n^ ^E^r ^^(TiN) , ^nl^-^(Al) Hl^r 

^ E^E^r ^5)-^ <g^4 tg-^j Aj. 7 ] HfljiA ufl^Kr ^Ajofl ^ 

<46> # 7 j El^sv ^ 3fEg|A zj-z}- 5-150A £ 5~200A£] ^ ^*Rr 

7 A°\ «>^^*>^. #7l 2t^^ PVD CVD^(ALD^£ £f)t °]-g-*M ^ 

<47> ^-71 e]e^ Hsl-^a- 400~750°C^ JI^]A4 ^Aj^- ^ ojrl-. # 7 ] £| 

^Hr^ 400~750°C^ .H^l*| ^7) v}^o\] B)H^ 

<48> Aj-71 ^S}^ Z>^ ^^nV^. ^^*V J=L AV 7 j ^ ^ 7l ^ ^ Aj- 7 ] 

7l Afl^ ^ofl^r A o V 7 | Aj^^ 7)^ ^^^.E) eIeB? ^Sj-^ 
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1020020050072 <£t\: 2002/10/24 

<49> ol^sj. 7^«- a. Tg-tg^ av^l ±7-}$] =4* t§^ ^ o. 2 H]o} ^^e) ^^34 

^S^(strip) ^-§- ^*>*1 Qt± ^jAS iat^^f ^-g-^ 



^M^f. ^ SEtt 3.7} 3L±= *f-V\}^ 

€ ^~r, ^71 ^ rrt-o] Aj- 7 ] rto] o^} 31 ^ + OJ^JL, ZL A\o]d)) ^30) 

<51> Aj A] ofl 1 

<52> £ 3a 5. 3cRr -g- *fll ^HH ^-E- ^ ^ ^ 

^-i: IE a]*}- ^J£l-olcf. 

<53> 5. 3a# %^*}^, 71^(101) ^-Hn*(103)-i- ^ ^^^(105)^- ^ 

^7] ^*(103)^ , «>^" ^ ^^^"(105) #<*fl ^f^S iELtEuVdoy)^ 

^"71 S^-S^-(107)^r 5~200A^ g^-g, Jf-*|jS >S-7l 2tI D -| 

(107)£r PVD S^r CVD^(°1*HH^ ( ^ °]xj}3, CVD^l ALD^S if-s]^ ?i 
^rW)^: °l-§-*>^ ^^W. A oM 3t£ D -l(107)l: PVD^^S ^-^Itt 25- 

500°C^ ^o\)^\ 3.^^(107)^ ^7l 3^1=1^(107)^- PVD^S ^ 
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1020020050072 ^ 2002/10/24 

A m «fl 3.^3.*) 7fl^ ^Kg-^-g. 400 - 500 °C 21 ^ ^£ofl^ «g ^ *>i=. ^o] 

<54> £ 3bl- %^§|.Tg ; ^- 7 ] ^5[(107) ^cHl 400~750°C^| J1^<HH CVD^^-S 

EHrBi-(109)# #7] e}eHt ^S1-b|(109)^ i^f^LS ^-§-^-4. a> 71 

^-(109)^ ^#(103)^ ifl^, w>EJ- nj ^^^(105) #5} 3^3=^(107) tfofl 

#7] e]e}^-bV( 10 9)^ 5~150A^1 ^-7] ^^^-(109)^- jl 

^r°fl A 1 ^^*>7l nfl^-ofl #7] ^ Ef-^nV( 10 g) ^ ^.^^ (103 )o] y}^^]^ 

— ^^H^(lll)7}- ^^^Cf. 

<55> 51 3C» %^*>^ , #7l iS^S^ ^ El^nV Aj-ofl 400~750°C^ JL^ofl^ C VD^ 

SL3. e]b>^ 13 2^(113)^*^. ^^Hr *§3^(113)£- 50A<>1^\ °flfltfl, 50- 

500A^ ^^*Vcf, a o v 7 ] ^SJ-bV(113)^: ^s}^ #e]rL# ^sRr 

^^(107), ^^(109) 31 eIeBt ^51-^(113)^ tiflsH 115)0.3 

<56> £ 3d# %^§}<S , ^"71 yfl^<H ^^(115) ^H] #7] g-6j#(103)# nfl^S};£JL 

^ei 11(117)1- ^ ^-g: ^t>4. ^"71 #&|ii(117)fe 

<57> ol^-o^ £ 3a xfl^j s_ 3^ ^. uVt^ tiV£^ ^ ^ ^ ^5fl 

£]- cfa^l 2*]^ <i^sl ^E^ (strip) ^ o_ ^sg^ ^c^v ^°_3. 
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1020020050072 #^ 2002/10/24 

<58> =L*\JL, 5. 3a ifl^l £ 3d^ ^-4p 2|j ^ «J-ttJ£. SEJl^o} H^ofl s «v 

Hfl<2f Cf5 7ll 2fES|o, ^ = o^j ^ ^ ^4. i^*H; £ 3a ifl^l £ 3d^ 

tiV5Lxfl 4^}^ =4? ^ ^ «o V ^^ E}B)^Kg- nfl ^ 

<59> ^A]^l 2 

<60> 5L 4^ ^<3] *fl2 ^AHH tiV^^l ^7>S] ^ ^ ta>Hj^ i=Al*V 

<6i> £ 40^, £ 3 a £ 3d sf %T-^w}jr^ ^fl* M-Bj-sflcf. ig}- 

42 ^Al^o]] o)-^ ti>£^ ^x>^ ^.HH ^ #eizL(119)«- tifl^cH 

<62> ^ ^-^^ A}2 ^a^l 4§ ti}5L^l =-4* ^U} ^ wj-^ 

£ 3a ^ £ 3b^- ^^*>711 ojo^, S 4# ^S*}^ , ^ Hf^-nV( 10 9) Aj-ofl 

71 ^#(103)* ^*KE-if- #^zi(li9)» ^^^H ^ ^*V4. ^"71 #5] 

^.(119)^ e]eHt ^^(TiN)* °l-g-*H 20-3000 ^}S. 

<63> -^aH] 3 

<64> £ 5a ^1 £ 5c -^AH]ofl tcf^. tiV^^l ^-^ fgAj 
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1020020050072 2002/10/24 

<65> j£ 5a» 71^(201) ^l-(203)# £fe ^^s|(205)^- ^ 

-S-71 #^#(203)^1 tfl^, w>^- ^ ££^(205) ^Hl S^S^-(207)-i- 
^ *]-£}-. <$7] 3.^^(207)^ 5~200A^ §J=^t ^MIS #7l S^H^ 

(207)£r PVD 5E^r CVD^CALD^S SL^O^r °l-g-*H A o v 7l 3^M^(207)-g: PVD 

*$s§*t ^-f 25~500°C^1 ^rS^H S^m^-(207)^r ^1 , 

S^^-(207)# tffl S.#3.*l 7fl^ -g- JflSH 400~500°C^ 

<66> £ 5b* ^"2:^, ^7] S^rS^-(207) A 0 >0 11 400- 750 JL^H CVD^^-S. ^ 

^ ij5^(209)# -*7l ^5|-BV(209)^r €"^#(203)^ tfl^, w}^- * 

^<3*K205) ^S>\ 3^=^(107) ^H] ^^^cf. ^71 E)E^ ^Sl-s]-(209)^ 50A 
, ^mtfl 50~500A^ -*7l e]e^ ^2|-^(113)^- U'Mfe #3 

A> wJ-^nV ^*Vt}. # 7 ] E)E^ ^3^(209)1: -H-gr^ nfl^fl #7l 

^13^(209) ^^A] ^7) ^-Efl #(203)^1 H>sM|fe ^^A>ol^(2H)7> ^ 

3^^(107) ^ B]EHr ^^-^-(209)^ aflBH Sj-g-H" 

<67> £ 5C 1- ^"2:^, ^3-7) WflsH ^T^Sl ^ Si- 5]- (209) tfofl ^"71 

(203)# nflf^KE^- #Ein(213)» ^ A o v 7l #&]:z(213)*r 
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tr 5a ^ 5c ^ a> £ ^ ^^oj =.4* ^em ^ « o v^^ ^ 



<69> -^A]ofl 4 

<70> 5E 6^8: t^^l ^14 ^Al^ofl n)-^. yVE*]] ^>o) ^ .sea tg^ wj-rt^- jea1*V 

<7i> E 6 ofl^ , £ 5a £ 5c^ ^<H*1 %2i*iSL^ JMI* ^ 

44 ^HHl te^l ^ a <^£- « 5-1^.(215)1- yflel^H ^^r 1 ^ 

<72> ^l^AS, A}4 nj-s. ti>5L^l ^>o) ^ ^lhs ^ 

£ 5a^ -g^-sHl ^l^W. S. 6* ^*>^ , S^-ehi-(207) tfofl #7l 

(103)* nfl^KE-ij. 1-&1zl(215)# ^^4. #7] #^zl(215)^ e^b)-^- ^S)-^-(TiN)^- 
20~3000A^ ^S. ^^*>cf. ^7l #ein(215) ^i(203)^ w>^- 

<73> ^A]ofl 5 
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£ 7a ifl*l £ 7d^r ^15 ^Al^oj] ctf^ ^*}o} ^ ^eH ^ 

£ 7a» #2:^, 71^(301) €-^*(303)# ^ ^^^-(305)# 

£4. #7l si«^(303)^ tfl«, w>^- ^ ^<^4(305) ^Hl B|E)-^nv ( 3 07) ^. 

^^^-^(307)^ 5~i50A^] ^-TflS ^^-tf. ^-71 b)b)-^-^.(307)^- 
5L ya^- ^o] PVD^^: °l-g-*H W. Hl^r, #7l ^^(307)^ 4 oo~750°C^ Jl 
-£r*lH CVD^i^L ^ o^cf. E]^nv (307) ^. ^on^ CVD^^-S 



£ 7b» %^*>Tg , -^"71 E}E}-^-n!(3 0 7) AVo1| ^^01.(309)^. 

#7] ^^^^-(309)^ 5~200A^ ^ ^^tb^. -$7} 2tEDV ( 3 09 ) 

£ PVD 5E^r CVD^(ALD^5L i^)* <>]-g-*H ^7} 3.^^(309)^ PVD^iL 

3- %-%^k 7^<fc 25~500°C2] ^S^H f^tpi}. ^} , -#7j ^^^(309)^. PVD ^ 
ilS <§>^ nfl S.#S^1 7)]^ ^^8:£«- 400 ~ 500 M ^ ^<5> 

£ 7c* #2*>^, ^7] ^^Env(3 09 ) ^-dl 400~750°C^ ZL^-oflA^ CVD^^-S B] 
^ ^^^-(311)# ^tH4. ^E^r ^s^OlD^r ^^(303)^ tflttj ^ ^ 

^(305) ^ 3^^(309) ^-ofl ^^^x^-. A o v 7 i ^EHf ^5m-(311)^ 50A °}^, ofl 
£tfl 50-500A3 ^S. ^^*>cf. a o v 7 i ^EHr ^2]-BV(311)# JL-£r°\}*] ^^^}7] nfl-g- 
°fl #7] E]Ef^- ^ 3^(311) ^^A] AV 7 | ^Efl^ (303)o) tl)-rt-o)l^ E) B)--g- ^&]A>ol J= ^ 

^e" — ^B^W^ ^ ^^M^(313)7> ^^^cf. #7} ^ ^e^H^(313), 
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E]E}^-°V ^ 3tS D -|^ i D -lfA£ ^-§-W. Aj- 7 ] E^^- ^Sf^(311)-8r ^Ml 

^^HilS, #7] ElEf^nV( 307 ) ( S HVEn|( 309) E]eJ-^ ^5)-^-(311)^ «fl 

<78> 51 7d«- >&7} ^5KH311) A oHl ^7} ^-Bfl#(303)# n}} tr J=- 

11(315)1- ^ ^7} #eizi(315)^ ^^m, e]eHt 

<79> c^vo} c 7a vfl^l 5L 7d^ ^>^| ^ t§>£ ^sfl 

21- CfjLTfl 2 tt]^ ^E^( strip ) ^1*J^M ^ 

<so> zielJi, £ 7a £ 7d^ ^ ^ ^ «o v ^^ ^-fr^l El&l- 
Hflsq- rf=7ll atis,^ ^ ^*fl S 9^711 1- ^ Xlcf. £ 7a £ 7d^ 

HV5L^1 ^7}°} ^ ^ E)E1^- ^sl-^-g; afl 

<81> ^.Al^l 6 

<82> £ aV^o} ^ 6 ^Al^ofl 4= HV^:^ i^o] ^ ^ ^ yj.^ £A] ^ 

<83> £ 8^1 , £ 7a £ 7c -g-^tb #^J:^r JMI* M-E}^rf . 

^ XI 6 ^HH >£J£*fl ^7>^ ^.ifl tg^ « 0 v^£_ #a]zL(317)l- afleH ^nj. 
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<84> ^3 ^6 ^Al^o^l tt)-=. ^>o) ^ ^.Bfl o. 

51 7a ^ £ 7bSf -§^<5>7fl ^l^H, £ 8* %^*>^ , S^S^-(309) ^1 A o v 

7} ^*(303)^r nfl^^c^. #e-]zL(317)l- ^^t}-. #7] t-B]zi(317)£r e)eHet ^5)- 
^-(TiN)^: 20-3000 -^^1^ f7) #&|ZL(317) 

(303)^1 h}isH] ^ ^slA>o]c ( 3 13)7l . ^^^cf. 

<85> £ 9^r ti>£^l ^ ^ «o V ^°fl ^H-g-^ £A] 

<86> ^d\) ^-§-^ -§.^1(401) x$6\] ^^ji ^ol^s. 7fl7 flo) 

^ E| i5 j s.i-(403)3f, a o v 71 ^-31(401)^1 ^7fl^ % 

Hl-i-S. ^^t}. -^-71 -g-^l(40lH = #2]" ^(405), ^2}- 

^(407), ElEf^ ^n}- *ntH(409) ; ^ ^(411), 3.1=^ ^(413) ^ ^ 
(415) f AS. ^^tf. s^^- ^BK413)ofl S-lH^^r Afl^ ;gtH(415HH ^ 

(411HH ^ **tiU41lHH ^(413)1- **><^ 

<87> m^, a o V 7 ] ^y]^. A}-g-€fH igh^o} aV £ ^ ^.4=. « o v^^- 

t£ D -l ^ ^eHt ^s^-^* ^ (vacuum break) ^l^l^S. ^ &t}. 
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4= EjEj.^- ^ ^E^T ^^7\] SfErt ^a-ofl Co 0 x 7> ^3 

® * ^ ^\ E^E^r ^ * ElE}^- ^Sfnv oU^S 

3l ^ i«J ^ ^ 7 Ji^] ol^^o] ^Uj <£-g- ^ oi 

4. 

£ 10£r ^ ^Hfl 7l^<Hl yV£*fl 4l7>o] ^ ^.Bfl o. ^-gr 

^"^ 7-^# £A]*V ZLefl^ojc}. £ KHH , 7>S^^ ^ S^ol^7 ) xl^o 
10007fl ^eH §lf M-B)-^C}. 

^l^S, a ^ a'^r *fll ^Alofloil 4^ s^H^M- 100A> e]b|-^-h]- 

* CW^SLsL 75A^ ^^L, e}eHt ^S^-g- CVD^AS 250A^1 ^-?fl5L 

t> ^ 7i%Voltf. b ^ ^ ^-^o^ ^ ^Al^ofl 4^ 3 h h ves[o 200Aj 

^EHrsM: CVD^A^. 75 A ^ ^^*>Jl, e)eHj- ^sv^ CVD^ilS. 250 A ^ ^ 

ns. ^<s} ^.^ 7i%l-olrf. c ^ c'^ ^15 ^Al^ofl vc\?\ afE?]-!- 

100A ^ t> ^ 7^%Volcf. ne|j7 ; d % d*^ ^2fl 7l#ofl n}^. s^-e ^ 

a>o]co^ .sew ^^-ojji, e> e ' ( f ^ f-8: ^efl 7l^ofl af^ e}e}-^- a]s]a]-o1 je.^ ^em 

7-I^^t^. n^i, a, b, c, d, e ^ 750°C«\}*\ 30^-# IS) t> ^ ^ 

a', b\ c' ( d\ e' ^ f'^ 750°C^]Ai 30-g-:?I 2s] ^^^*V ^ ^izj-o] 

14. 
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<91> 5L 10^1 ^ofl o] g fl Ul^^l ^7}°] ^ty*. ^gflo^ b) ^ - 

a^r, ^ofl o^*l i7>3 ^ ^J-Sr 25] I^E)^- ^oflS ^Hfl3 B)e}-^- 

<92> £ 11a * £ llb^r ^ #sfl 7l^ofl <*)*fl tiVjE^fl ^Hl «1S 

2j-Ol S^^. ^J^-g- 7g°- S13J 6(j 4= N + p+ SeHo} SEH 7^0. ZiHfl 

<93> £ 11a ^ £ llb^H, Co 100ACD) ^ Co 200A(O)^ ^ £ 103 a 

£ b 2^14. ^, a. ^6j| ofef sin o. zisU, CoSi2«»^ 

£ 103 d # #efl 7l#ofl 3*1: ^e)AVolj=s. ^^o)u] t TiSi2(V 

£ 103 eM- f ^ ^ 7l#<^l SRI E]B}-^ ^^A>olc # SBflo] 7J o. 

<94> £ 11a ^ £ llb^l HAlti- ti>Sf £0] a. ^6)| oj^fl tl]EBj.cl _se«^ 7^ 

^1 ^ 371 7> 4°>^1 ^ *P3!*M1 ^Sj 7^ 0 Vol ^o}^ ^ 014 

<95> ^-o] ti>£^l >h7>3 ^ ^Efl ^Aj Hj-^ ^eflSf CfSTll 

2^3 <t^s] ^4 i^^Cstrip) &:el ^^o s 
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<=1*M, ^ Sh£*fl ^>S] ^ ^ *g>£ EjEf^-^oluJ- E}E]^ ^ 
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1] 

n*-ofl 3 fE ^B]A>o)c tf/ttH EltHr ^B)4o)£ f *§#«Kr ^1 ; ^ 

#71 J?-# tg-^1^1- #°fl #71 nfl^SRr #&|ZL# $#*H=- #711 # 

^ °1^-<H*1^ ^ a^ios. «}iE^l ^7>Sl ^ agj ^ hJ-^ . 

2] 

*flr3N 5a°H, #7l ^ SK> «oM^ ^ $M ^1 ^s. *§^Rr 

53* s}^ i*}^ ^ ^uj ^ w o v^ 

[3^* 3] 

*I|11H #7l ^i^m-, ElBl-^- ^^(TiN), ^^l^q-(Al) S 

^ <£lM- ^sJ-B]-(TaN)AS ^*Hr -If-^JIS «>i^l ^7>o) ^ ^eh tgA$ 

4] 

^13%H1 Sa^H-H, #71 #BiZL# ElEl-^- ^ § ^-ffe #7l ^# ^ 

^ *8#3l|. ^1 #71 ^Sj^g- nfl^Kr §5jZL» ^AHl ^*}^ ^lO S ^ 

WV^^I =4* ^ «o>^. 
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5] 

*fll%Hl 9X°]X}, #7l SL^^o.^ 3fE5| a] e)e|-^^ Z|^- 5~200A 

^ 5-150A^ ^*fls tg^SHr ^ ^ h> £ ^ ^ ^ ^ 

6] 

^ll^Hl , ^.Bif'O.S. A>-g-*>^ 3fEsv^ PVD 5E^r CVD^(ALD^£ 3L 
7] 

^1%H] #71 O. n^O,^ Aj-g-sf^ ElBj-^-El- ^ ^ ^O.S A>-g-S>^ 

^^-H- ^n^r CVD^CALD^JE ^UO* ^^Rr ^ ^ ti>£^ 

^r4=- ^ 

8] 

^lnHl Si<H>H, #7l ^ A>-g-5]^ E)Bf-^- ^s^Kg- 400 ~ 750 M -H 
9] 

^ll^Hl 5U<>H, #71 ^*,§- ^ ^g^* 3^ * #71 ^il)^ ^ 

^tt #3l» Dl Sf-^H °1^°1^1^ t}±r ^JE^l =-4=- ^Sj 
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10] 

*H91M 91°]*], -#7} "£z)^r 7}&2\ ^7] ^ « 0 M^ ^^V}*] ^."S- 

11] 

^7] 3fES[ ^H] CVD^^-S. EjE^nV-g. tg^]-^ ^y] 3.^^$] V}^6]) 

4>7l E}l=Hr ^5)-^- Aj-ofl ^- 7 ] ^HH^^- ufl^>^ ^e^ZLl- ^IsKr #7)15- 
*H °l^*l^r 35 ^ ^lo S ti}i=^ ^x>^ =-4* ^-^ ^ aj-^ . 

12] 

^111^1 5^1, ^1-71 Sim^, ^EHf^, ^ ^O] olAl 

ffS ^*Rr ^ ^ texfl ^V^l ^-4=- ^ 

13] 
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14] 

^ #*fl #7] ^m-^r nfl^^ #£iZLlr ^A] ofl ^*Hr ^-g- <5> 

^ ^7>^ =4? ^ « 0 >^ . 

[3^* 15] 

*I)1HHI ^-^l, %7] * Hl^El-o. 7 j.yj. 5 ^200A ^ 5~150A^ <££r 

^S. *§^*Kr 3* uv £ ^] =4- ^bm ^ . 

16] 

;*flll*<Hl ^^l, ^7l S^M^: pvd SE^r CVD^(ALD^£ i^O-g- ^ 

3# ^ #51*11 ^7>o] ^ ^ yj-^. 

17] 

^)111%H1 Sa°H, #7] e|eH^ llsj-^ 400~750°C^ Jl^H CVD^^-S. ^^s> 

^ ^^AS tij-t^j 4i7]-^ ^ . 

18] 

^lll^l $X°1*\, ^71 ^ej#-g: ^ 4 V 7l 71^4" M] 

^*Rr ^^]# 3 i^*H ol-f^m 53* ^iLS ^ tilS^ll ^7>Sl ^ ^ ^ 
[3^8" 19] 
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20] 

^ 0 H1 ^ ^Hr *3<£^ ^*Rr #711; 

*>°i °l-¥-<H*l*r ^-8: *m ^-£^1 ^7>5] ^ 3iEfl tg^ H>« . 
21] 

^*Hr ^ *Kr *>5^1 i7>^l -SUH 
22] 

*I|203N 5&°H, #ein^ ^i^, e]e}^- ^^(TiN), IH^I^CAI ) 
[^t 1 * 23] 

^nV ^1 # 7 ] ^«-8- ^SRr 1"S}ZL» ^Ajofl ^gj.^ ^> 

^£^1 ^ ^ ^ 
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1*3 ^ 24] 

^120%H1 #7] 3tMDV^ 5~200A^ ^ mtSL 

3. *m ^ . 
[%7-*<t 25] 

*I|201MI &<>M, A o v 7l 3ti D ^ pvd SE^=r cvd^(ald^£ a^io-i- °l-g-SH ^ 

^ ^SLS. «H=" SK£*H ^7}9] =4* ^-Hfl ^Aj « o V^. 

26] 

*H20%>°)1 &<>H, #7] tq^w ^5h^ 400~750°C£l -H^H CVD^ilS. 
f^AS ^ «VE*fl i^>^ =^ t§s$ wj-^. 

[^t 1 * 27] 

^ y J"^ . 
[^^- 28] 

# 8M ^lfhS ^SRr ^8.2.3. *^ «V5L^1 4i7>^ ^ ^.Efl ^ wj-^ 

29] 
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<#7] ^-ofl CVD^ AS. H]E}^- ^^-^ ^^5->^^ ^- 7 1 ^Uj^-o^ yj-rtofl 

• Til 

> 7x 

A oM ^tJ- ^^A>olS. AVo^l a o V 7 ) nfl^}^ #&|ZL» ^^c5>^ 5. 

ol^o^xl^ ^AS c5>^ ^ ^Hfl ^ w 0 V»j . 

[3^*8" 30] 

31] 
32] 

^1131%H1 &<>H, ^-71 #t5]ZL» ElEf^ ^S^JLS ^-ffe ^71 E) EBf ^ 

^ *&s$3\. # 7 ] ^HJJt-i; nfl^Hr ^e^ZL» ^ofl ^ ^ c5>^ S^lO S ^ 

TT ^ ^ ^ 

33] 

^129%H1 Sa°1^., #7l El^^ ^ 2tIs[-& 5-150A ^ 5~200A^| gj=£r 
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34] 

*I|291M SJM*!, S^-S^ PVD SE^cr CVD^ (ALD^ £ 3.^)4: °}^\^ 

*}~ 53* z±%SL3. a>£^l i^s] ^ ^ Hfr^. 
35] 

*ll29lM Sa°l-H . #7l B]e}-^- ^3^£ 400~750°C^ .H^H CVD^°-5. 

tt 53* ^-^-S *}^r tiV^^l 4i*}o] ^ ^ 

[3^8- 36] 

^129%H] 5U°H, #7l b)b}-^-^ 400~750°C^ Jl^°lH CVD^^-S 

^>si ^ ^ej 
37] 

[^t 1 * 38] 

# ^1^3 #*3sHr 53* ^£^1 ^7}o] fg^ « c v^. 
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